nearly 130 miles north of New Orleans along the banks of the Mississippi River (including territory in Avoyelles, West Feliciana, Pointe Coupee, East and West Baton Rouge, Iberville, Assumption, Ascension, St. James, St. John the Baptist, St. Charles, and Jefferson parishes) and approximately 60 miles downriver into St. Bernard and Plaquemines parishes. A second major area of sugar cultivation and production developed along the banks of Bayou Lafourche southwest of New Orleans in Lafourche and Assumption parishes, including the towns of Donaldsonville and Thibodaux. Finally, a third region, the destination of many settlers during the rush of the 1820s, centered around the towns of New Iberia and Franklin along the banks of Bayou Teche and environs in Lafayette, St. Martin, Iberia, and St. Mary parishes. Other secondary areas, including Rapides and Terrebonne parishes, were also important sugar-producing areas, but the large plantations of the wealthy sugar barons that dominated the industry were almost invariably located in one of the three major geographical regions. It was there that nineteenth-century risk takers, in part motivated by favorable tariffs, the introduction of new cane varieties, and falling cotton prices, were willing to invest tens of thousands of dollars to purchase land, equipment, and slaves.
2 More often than not the harsh realities of freezes, floods, and labor problems shattered the overly optimistic dreams of these pioneer sugar planters, a situation not unlike that of many transplanted Yankees who came to the state during the 1980s.
The origins of the sugar bonanza can be traced to experiments in the cultivation and production of cane that initially took place during the 1790s. Until that time indigo was the chief cash crop of Louisiana, but the ravages of insects and the appearance of plant diseases caused local planters to look for alternatives. As early as the 1750s and 1760s some sugarcane indigenous to Santo Domingo was planted near New Orleans, but these tentative trials ended with Spanish cession and the subsequent revolt. In the early 1790s interest in sugar was revived.
As a result of the efforts of Joseph Solis, Antonio Mendez, Antoine Morin, and Etienne Bore, the profitability of sugar making in Louisi-ana was demonstrated.
3 Solis had come to Louisiana from Cuba during the 1780s, or perhaps earlier, and along with his father established a plantation and erected a small grinding mill and rum distillery in Terre-aux-Boeufs in what is now St. Bernard Parish. In 1794 Solis sold his property and equipment for six thousand silver pesos to Antonio Mendez, a native of Havana. It was probably late in 1794 that Mendez hired Antoine Morin, a chemist and sugar maker, originally from Santo Domingo, to handle his crop. For reasons unknown, Morin was soon employed by planter Etienne Bore, who in 1795 made a crop of sugar that sold for twelve thousand dollars and who, if we are to accept the dramatic reconstruction of Bore's experiments by his grandson Charles Gayarre, convincingly demonstrated that syrup from Louisiana canes would granulate and produce raw sugar.
Bore's attempt had excited the keenest interest; many had frequently visited him during the year 1795 to witness his preparations; gloomy predictions had been set afloat, and on the day when the grinding of the cane was to begin, a large number of the most respectable inhabitants had gathered in and about the sugar-house to be present at the failure or success of the experiment .... Suddenly the sugarmaker cried out with exultation, ''It granulates!" ... Each one of the by-standers pressed forward to ascertain the fact on the evidence of his own senses, and when it could no longer be doubted, there came a shout of joy, and all flocked around Etienne de Bore, overwhelming him with congratulations, and almost hugging the man they had called their savior-the savior of Louisiana.
Production of sugar steadily increased during the first quarter of the nineteenth century, and by 1830 over 33,000 tons of sugar were made in the state. extracted juicej evaporating the juice to a viscous syrupj granulating the syrup, with the formation of sugar crystalsj and potting, the separation of crystals and molasses by slow drainage. s The sugarcane, normally harvested between late October and December, was taken in carts from the field to the sugarhouse. During the 1830s two methods of grinding the cane were practiced, one using animal power and the other employing the steam engine as the prime mover. In either case, the mill was elevated, not only to allow the juice to run into vats, but also to leave room to receive the exhausted cane, or bagasse. The animal-powered mill was usually of a vertical design, consisting of three fluted, interlocking cylinders, each 30 to 40 inches long and 20 to 25 inches in diameter. The oxen, horses, or mules applied power to the central cylinder of the mill by means of a lever or beam arrangement. Adjustments made to the distance between cylinders, in response to changes in the nature of the cane, were achieved by a system of cross keys and wedges.
By the 1830s steam engines began to supplant animal power. In 1828 only 120 of the 691 sugarhouses in Louisiana employed steampowered millsj sixteen years later, 408 of the 762 mills employed the steam engine to crush the cane. 6 The steam-powered mill usually had its cylinders arranged in a horizontal configurationj these cylinders, 4 to 5 1 / 2 feet long and 25 to 27 inches in diameter, were arranged triangularly, with one cylinder above and two beneath. The cane, in 3-to 4Ydoot lengths, was brought to the mill by a cane carrier, a continuous chain that was powered by the steam engine. The carrier dropped the cane into a wooden hopper, and gravity carried it to the mill rollers. After passing through the mill, the cane was conveyed outside the sugarhouse by means of an inclined plane.
The mill was a constant source of anxiety for the planter. In his business, time was crucial; an early frost could lead to financial ruin. The mill's operation was uncertainj for example, if the cane piled up at the entrance between the first two rollers, the roller shafts often broke suddenly. And the necessary parts and repair service were to be found only in New Orleans. Also, the ridges on the cane shafts-the nodes or joints-determined the distance set between the mill cylinders. Because of the varying distances, pressure was often inadequate to squeeze all the juice from the cane. Thus, a great deal of juice was often left in the cane after its passage through the mill.
The freshly extracted cane juice flowed through a spout into two large vats, or juice boxes, made of cypress planks. These vats, which had a capacity of several hundred gallons, were located in the mill room (sometimes called the laboratory), in an area separated from the boilers. Prior to boiling, a strainer was used to skim the juice contained in these boxes, thus removing scum, trash, and cane pieces. The juice was boiled in large open kettles that were set in brickwork and arranged over a furnace. This set of kettles was called a "battery, " "equipage," or "kettle train." Each kettle was of a different capacity-the largest held from three hundred to five hundred gallons, and the smallest held seventy to one hundred gallons. The first and largest kettle was called the grande. The second was the flambeau , so called because the point of the flame touched the kettle. In the third kettle, or sirop, the juice was boiled down to the density of syrup. Finally, in the batterie, or last kettle, the concentrated syrup was "struck"; small, almost invisible crystals of sugar formed. At a number of plantations, a fifth kettle was placed between the sirop and flambeau. This fifth kettle was called the proper clear because it was in it that the juice began to become transparent.
At the beginning of the clarification and evaporation step, the contents of the nearly full grande were brought close to the boiling point, and the proper defecating agent, usually lime, was carefully added. Rising to the surface, the resultant scum was ladled off and discarded. The water in the juice evaporated, and the resulting sugar syrup was concentrated during this step. As the water evaporated, the juice was gradually ladled by hand into the flambeau. The juice, tempered again with lime in the flambeau, was eventually transferred to the sirop, and as it approached the proper density and quality, was placed in the batterie. The syrup, having reached its striking point in the batterie, was promptly turned out into the cooler. The last kettle was then recharged with a fresh supply from The French Connection 13 the sirop, and the sirop replenished by the contents of the flambeau, which in turn was recharged with the material from the grande. The transfer of juice from one kettle to another involved the danger of exposing a nearly empty kettle to the direct heat of the flame. The remaining liquor would then be carbonized, producing a lower quality sugar.
In the last kettle, or batterie, the sugar was granulated or "struck." The sugar maker used a number of criteria to determine the proper moment for crystallization. A common practice was to thrust a wooden-handled copper spoon into the batterie. If the syrup had a grained appearance and formed a slowly draining film over the entire spoon, it was ready for removal to the cooler. Another method of testing the syrup was to place a small amount of the boiled juices between the thumb and forefinger; when drawn out into a thread, properly boiled syrup would break dry and rise in a spiral.
The resulting concentrated syrup was placed in coolers, where it remained for about twenty-four hours. The crystallized mass was then dug out and placed in hogsheads (large casks) located in the draining room. The modern sugarhouses of the 1830s normally had two draining houses, located at right angles to the sugarhouse with connecting doors to the area occupied by the coolers. The floor consisted of small beams running crosswise and placed about eighteen inches apart. The hogsheads were placed on these beams, and underneath were placed the molasses cisterns, each covering an area of about twenty square feet and approximately sixteen to twenty inches deep. The molasses drained from three or four holes located in the bottom of the hogshead. To facilitate drainage, canes were often loosely stuck into these holes, and as the separation of crystallized sugar from molasses took place, the liquor drained down the sides of the canes into the cisterns. The by-product molasses was then set aside, later to be packed in barrels and sent to market.
The New Orleans levee was the hub of commercial activity, a place where hundreds of hogsheads containing raw sugar were loaded on steamboats and ocean vessels. Approximately one-half of the sugar and molasses made in Louisiana was sold to western customers.? With the exception of a small quantity consumed in the local region, the remainder of the product was shipped to the east coast cities of Boston, New York, Baltimore, Savannah, or Charleston. Planters along Bayou Teche, having no convenient transport connection with New Orleans, frequently transported their sugar and molasses di-. rectly to eastern ports, even after the completion in 1855 of the New Orleans, Opelousas and Great Western Railroad between the Mississippi River and Berwick Bay.
During the 1830s an increasing number of Louisiana planters recognized the inefficiencies of the traditional open kettle method, both in terms of labor and fuel costs. It was necessary to station a worker at every kettle, not only for the "skipping out" of the juice by the attendants using long-handled scoops, but also for "brushing off" the impurities that rose to the surface. With the exception of the cost of the cane itself, cordwood to fuel the furnaces was the most expensive cost element of the sugar-making process. In addition, sugar making was an empirical art, and sometimes even the most experienced sugar boiler could not control the process enough to produce good quality, crystallized sugar. Planters gradually became aware of enormous losses of sugar during the process. Also, concern was growing among Louisiana planters over the quality of the product-particularly because Louisiana'S raw sugar had a dark brown color and brought lower market prices than the lighter-colored raw sugar made in the Caribbean.
To improve their processes and thus their products, Louisiana planters looked to France for scientific and technical knowledge and expertise. Indeed, it seems that by the early 1830s the entire canesugar industry began to recognize the potentialities of scientific technology. The progressive spirit embraced by the typically traditionbound planters resulted in part from the aboli tion of slavery in certain sugar-producing areas and in part from a phenomenal upsurge in sugar consumption by European working classes and . The whole process of sugar manufacturing, although chemical analysis proves that a large amount of saccharine is still wasted, has been within a few years greatly improved, principally by reason of the experiments and discoveries of the French chemists, whose labors have been directed by the purpose to lessen the cost of beet sugar. Apparatus for various processes in the manufacture, which they have invented or recommended, has been improved, and brought into a practical operation on a large scale on some of the Louisiana plantations, the owners of which are among the most intelligent, enterprising, and wealthy men of business in the United States.
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At least four pathways can be reconstructed for the diffusion of French science and technology into Louisiana. First, recent immigrants or Americans educated at French universities played a significant role in the injection of scientific knowledge into the Louisiana sugar industry. Second, the continental travels of planters and their employees often led to the acquisition of valuable practical knowl- engines, and he later published a series of papers on their use. During his residence in France, he became interested in the application of the steam engine to sugar manufacturing, but after having little success in selling his ideas to French refiners, Rillieux returned to Louisiana. There he began to experiment with vacuum evaporation and for over a decade conducted a series of trials that initially ended in failure. Finally succeeding, he patented his multiple-effect evaporation system in 1843 and further improved his invention with an 1845 patent. Rillieux's design was the premier engineering achievement in nineteenth-century sugar technology.
Antoine M. F. Chevet immigrated from France to Louisiana in 1839. Although Chevet was president of Jefferson College, located in St. James Parish, he was also an inventor. In 1847 he was awarded two patents for improvements in the manufacture of sugar. 12 Both innovations focused on improving the defecation step of the process. One method used high pressure to destroy impurities; the other employed a lime-sugar compound, rather than lime alone, as the defecating agent.
Pierre Adolph Rost was born in 1797 in France and was educated at the Ecole Poly technique. 13 Having immigrated to New Orleans in 1816, he became a judge of the Supreme Court of Louisiana in 1838. A key figure in the Louisiana Agriculturists' and Mechanics' Association, he was described by one traveler in 1849 as "one of the few planters who study science to apply it to practical operations of planting sugar cane." 14 Thus, immigrants helped inject French science into Louisiana. In particular, the works of Avequin and Rillieux, the former in sugar chemistry, the latter in engineering, were central to the emergence of an improved sugar industry in the 1840s.
A number of planters learned of French innovations in their travels. 13 . National Cyclopedia of American Biography, XI, 468. 14. Herbert Anthony Kellar (ed.), Solon Robinson: Pioneer and Agriculturist, Selected Writings (1936; rpr. New York, 1968) , II, 168. Valeour Aime, a St. James planter, and his neighbor, Pierre Michel La Pice, observed an improved method of manufacture (the Derosne and Cail apparatus) in their 1845 travels to Cuba and actively promoted it upon returning home. IS La Pice was born on the island of Santo Domingo in 1797. After the massacre of whites on that island, the family settled in New Orleans in 1804. As a young man he entered into a mercantile partnership with a Mr. Millandon and represented the firm's interests in Natchez. In 1834 La Pice settled in St. James Parish and became a neighbor of Aime. There on his plantation h~ made white sugar using charcoal filters and was the first to install a five-roller mill and bagasse burner in Louisiana.
Aime, born into an old Louisiana family in St. Charles Parish in 1798, acquired a sugar plantation as a young man in St. James Parish and developed the first sugar refinery in the state. As early as 1829 he employed steam machinery and adopted new boiling equipment, including Rillieux's multiple-effect evaporation system, as soon as it became available. Aime learned of developments in France by sending "a young man who had, under my tuition, become a pretty good sugar boiler, to take further lessons from a refiner living near St. Quentin. He has orders also to go to England, and to visit, before he returns, the refineries of our northern cities." 16
Of all the information acquired by travelers to France during the 1840s, Judah P. Benjamin tation. Before Benjamin lost the property through an unfavorable financial settlement during the late 1840s, he wrote the most perceptive essays of any Louisiana planter about sugar chemistry and new process machinery. His visits to Paris had resulted in "notes . . . of value, comprising references to what I have read, and statements of what I have seen and heard and subject so interesting to me as the sugar culture and manufacture, and have collected every thing of any value that has ever been published on the subject." ls Benjamin contributed a number of articles to DeBow's Review about new apparatuses, the chemistry of sugar manufacturing, and advanced methods of chemical analysis.
A third way in which French ideas were introduced into Louisiana was in the widespread distribution of an 1847 treatise by R. S. McCulloch's work had two purposes: first, to prevent revenue frauds by determining which analytical chemical procedures were the most specific and accurate for the analysis of sugar in molasses; second, to characterize the current status of scientific sugar manufacturing so that an assessment could be made of the relative merits of the methods practiced in Louisiana and the Caribbean. McCulloch's treatise on sugar manufacturing included a report of his own studies and presented a collection of chemical and technical treatises and articles translated from French. Indeed, this study was grounded on theoretical and applied studies conducted by a host of French or French-related investigators, including J. B. Avequin, Norbert Rillieux, Anselme Payen, Jacques Fran<;ois Dutr6ne la Couture, E. Degrand, Jean Baptiste Boussingault, Eugene Peclet, Jean Baptiste Dumas, Nicolas Vauquelin, T. Clerget, Henry Braconnot, Augustin Pierre Dubrunfaut, and Eugene Peligot. 20 For McCulloch, the modernization of the cane-sugar industry in Louisiana meant the injection of French ideas concerning the manufacture of beet sugar into an industry that was dominated by rule-of-thumb methods. McCulloch acknowledged that the European beet-sugar industry had benefited from the application of scientific innovations. In contrast, he felt that cane-sugar manufacturing had remained technically backward because the process was controlled by Negro slaves instead of scientifically trained experts. He wrote:
While the beet sugar industry has had great difficulties to contend with in the very impure nature of the juice employed, it yet has received in France every facility and advantage which the science, intelligence, and fostering care of a powerful and enterprising nation could afford. On the other hand, the cultivation of the cane, and the art of extracting sugar from it, seem almost to have been left for centuries to the management of the ignorant and stupid negro .... Thus, in these two similar and rival industries, we behold science overcoming obstacles imposed by nature, and contending with indolence favored in every respect."
Although the role of immigrants, the observations from travelers, and government reports stimulated the diffusion of French science ihto Louisiana, the numerous articles, reprints, and opinions published in DeBow's Review provided the Louisiana planter with a steady supply of valuable scientific and technical information. 22 DeBow's Review played an important role in the planters' early attempts to modernize the Louisiana sugar industry. It not only contained articles describing French processes for manufacturing sugar, but also propounded a progressive view concerning the role of science and its relationship to the manufacturing arts, usually with reference to French science. It appears that several planters viewed science as both a guide and an active force for industrial improvement. One DeBow's article stated, "It is plainly important then, to gather from science the light necessary to protect us from the delusions of an excited imagination, and to guide us to the way of safe and profitable enterprise." In an article entitled "The Mission of Science," DeBow maintained that science had a divine purpose, and that scientific progress was the will of God. He felt that God fostered and perfected science, and that God "will sweep away the ignorance and prejudice that oppose barriers to its advance-that he will permit no more the great book of nature to be closed, . .. that a lustre, brighter each day, may beam from its pages, diffusing and reflecting ... chasing away the clouds of error and idolatry, . . . and ushering in the great and desired year-the Millenium of Science." Others, like 1. B. Stone of New Orleans, felt that the advancement of science would be due more to the efforts of man than those of God. He asserted that "we should despise the feeling that there is anything either in the simple or refined operations of nature too large for our comprehension, or too minute to be worthy [of) our devoted attention." 24
This new ideology of science proclaimed that man had control 
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Judah P. Benjamin, the New Orleans lawyer and Plaquemines Parish planter, wrote the most detailed essays in DeBow's Review concerning the relationship between science and sugar manufacture. It appears that his ideas about science were significantly influenced by his observations of French science and French beet-sugar manufacture. Benjamin felt that only in France "have the researches of men of science been so ardently and extensively directed to the practical application of the discoveries of the laboratory to the improvement of the manufacturing industry. II He recalled that if an industry were to be transformed by the injection of science, the presence of experts familiar with fundamental physical laws would be necessary. He noted that in France the men who conduct their manufactories and refineries are in very many instances carefully educated with a view to this pursuit, and only enter into the practice of their art after being intimately acquainted with its theory in all its branches. With those principles of physics and mechanics which will enable them thoroughly to understand the working of the machinery employed, and with those discoveries of modern chemistry which can best enlighten them as to the real nature of the delicate and beautiful process ... . The advantages possessed by such men, surrounded by all the means and appliances of advanced civilization, with ready reference on all subjects of doubt or difficulty to men of eminent scientific attainments, and with every faCility for obtaining at the cheapest rate, the supply or repair of machinery and material of every kind, over the indolent or ignorant colonial Planter, or even over our own more intelligent agriculturists are inappreciable!6 25. "Southern and Western Agricultural and Mechanics' Associations," ibid., IV (1847), 435 -36. 26. "J. P. Benjamin's Address on Agriculture," ibid., V (1848), 47. 24 The Louisiana Sugar Industry, Benjamin felt that the Louisiana industry was backward and would remain that way until planters became acquainted with the basic principles of chemistry. He considered Louisiana planters to be quite familiar with the mechanical principles associated with the steam engine, but felt that their knowledge of acids and bases was lacking. Benjamin also saw the value of cooperative investigation and problem solvi.ng. The Agriculturists' and Mechanics' Association of Louisiana was one institution that could bring planters, their problems, and their ideas together. The activities on Benjamin's Belle Chasse plantation, as recounted by one biographer, seemed to reflect his ideas concerning mutual cooperation. "And frequently, for quite long visits, came the dried up little chemist, Rillieux, always the centre of an admiring and interested group of planters as he explained this or that point in the chemistry of sugar or the working of his apparatus .... 'Bellechasse' became not only a sort of social focus for the planters of the neighborhood, but the scene of a symposium, as it were, on sugar." 27 Planters like Benjamin, Aime, La Pice, and others recognized that science was the key to the improvement of traditional processes and to increased profits. It was natural that south Louisiana planters would be receptive to European ideas, since the region itself was a melting pot of capitalists having diverse origins and a land in which French and English were often interchangeably spoken. Yet this flow of ideas and methods had to be facilitated by institutions as well as individuals, and it was the weakness of local organizations that proved to be the greatest stumbling block to modernization in the years before the Civil War.
